• Complicated interplay between increasing CTI, trailing charge and event/split thresholds
• Advanced CCD Imaging Spectrometer (ACIS) -Elliptical 64-hour orbit transits radiation belts -Operating temperature -120C
• X-ray Imaging Spectrometer (XIS) -Low-Earth orbit, lower particle background -Operating temperature -90C -Capable of charge injection
Increasing CTI leads to decreasing energy scale. Structure in ACIS FI CCD due to sacrificial charge (seen also in measured CTI). ACIS BI CCD and XIS are less sensitive to sacrificial charge. XIS particle background stable on month timescales."
Summary!
• Evolution of the energy scale and spectral resolution for ACIS and XIS CCDs are quite different
• XIS rate of CTI increase much larger than ACIS -5x for FI CCD, 9x for BI CCD (with CI on)
• ACIS FI CTI much more sensitive to particle background sacrificial charge than ACIS BI (or XIS)
• Line width increase is much larger on XIS than for ACIS, even when scaled to the corresponding CTI change
• XIS charge injection removes any dependence on external sacrificial charge
The evolution of spectral resolution for ACIS and XIS is quite different. Line width increase is much larger on XIS then ACIS, even when scaled to the corresponding line energy change."
Particle background at the ACIS detector is highly variable. Well correlated with cosmicray protons measured by ACE SIS (E > 10 MeV). Anti-correlated with the solar cycle. Similar structures are seen in the energy scale due to sacrificial charge. "
Solar Min Solar Max
• Calibration sources -Radioactive Fe-55 -strongest line is Mn-Kα (5.9 keV) -ACIS observed twice each orbit; uniform illumination -XIS always viewing; illuminates upper corners
• Data Analysis -Unprocessed eventlists; no CTI or gain correction; G02346 -XIS source illumination doesn't allow for true CTI measurement; comparing line centroid and width in upper corners
"
Charge injection improves CTI " Reduces dCTI/dt" Structure due to sacrificial charge from particle background" which depends on solar cycle and activity."
XIS energy scale and line width as a function of cut-off rigidity (COR) which is anticorrelated with the particle background. The XIS particle background is much lower than ACIS. Without charge injection, the line energy and width are weakly dependent on sacrificial charge. " XIS2 Fe-55 illumination"
